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| ntroduction

 The B, is the only meson containing
two differently flavored heavy CDF Runl

guarks (bottom and charm)

o |t wasfirst seen by the CDF
collaboration in 110pb of data

T T 1
60

collected during Runl of the
Fermilab Tevatron

— mass ~6.4GeV (B,~5.3GeV)
— lifetime ~0.5ps (B,~1.5ps)
» Today’ stalk is about our plan on el e
searching for the B, in semileptonic Mcysdeptom GV

Events per 0.3 Gel et

Jiy+e and Jhp+u

= Data (B, Candidates)
Fitted Signal

B Fitted Background

decay mode BC%\]/y +e+X using 20.4 722 signals above background
recent CDF datain Run2 12.0 733 (electron) 8.4 %! (muon)
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Reconstruction

* B, can decay to Jly + lepton + X(neutrino...)
 This channel has large branching fraction
—Theoretical prediction(hep-ph/0401237):B.~>Jly en ~1.23%

*Weuse B_—~Jly +e, followed by J/y = nm channel
for thisanalysis

B,

| nteraction Point




Backgrounds

v Fakedectron U usedata

v" Real dectron

Conversion U dataand MC

p° dalitz decay U MC

B-Bbar background U MC

C-Cbar background U dataand MC ?
(bcq) baryon background U ?

v’ FakeJy U useJy mass sideband

N X XN X X



_ _evatron _and CDF detector

muon system

calorimeter

e i

Proton-Antiproton collider j-/;;ﬁff
Changes from Runl.: b
sImprove tracking silicon detector | ==
sImprove trigger wire chamber
*Material increased

— conversion background 5




Jy reconstruction

e Wehave
Jy — nmtm trigger
e pr(m) > 1.5GeV
(was > 2GeV in Runl)

 Wearecollecting 5times
more yield of Jy =mmthan
Runl
— GaninB—->Jy yiddis~2(b-
fraction inlow energy Jy is
smaller >> see J. Krauss' talk )
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Soft electron reconstruction & 1D

e Track based reconstruction

e Cut based or likelihood based |D
(Cut base was used in Runl)

» Particle ID using dE/dx

CAL based algorithm
1. Find CAL seed

2. Start CAL clustering
3. Find accosiated tracks

Track based algorithm
1. Find track

2. Extrapolate to CAL
3. Start CAL clustering

Tracke

EMCAL HADCAL



Electron and Fake sample

Conversion points

50 X-y COF Run2 Preliminary | = 50 R-Z
electron samplets i
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fake sample  pull of dE/dxle

v'Generic tracks Eo
* Leptons are removed 0012

o Electron : 2s away from 0008
<dE/dx(electron)> 0.004

2% electrons still remain 0

P
k

=1

aon from D" (D tagged)
proton from A

lectron from v .,
ion from D (D | tagged)
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(dE/du-<dB/dx> ) o4
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Likelthood based electron ID
Likelihood ratio : L

L=_> s=0OP. 8=0P,
S+B | |

P' : Probability Density Function

CDF Run2 Preliminary
1

Inclusive track
Electron from y

itrary unit

We use 9 electron quantitiesas PDF &
eCalorimeter : 2 variables £

«Shower Max : 6 variables
«Central Preshower chamber : 1 variable |

Ar

10°

0 01 02 03 04 0506 07 08 09 1
Likelihood

9



lmprovement by likelihood

Electron efficiency
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CDF Run2 Preliminary - _ CDF Run2 Preliminary L~200 pb’1
Likelihood based elD @ 29008 yse'e
Cut based elD = 2200%
ut based e 2 2000E Likelihood based elD
Loose &.1800 ;_ Cut based elD
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Background reduction 05575356 28 3 32 34

Mass(e'e) (GeV)

Applied cut for e'e
— Cut : Standard
— Likelihood : at same reduction
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Control samplesfor other background estimation

Fake electron and BBbar background CDF Run2 Preliminary, L~200 pb’
1600 -
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Summary

* Weare performing a search for B_.—J/y +e+X signal
In Run2 CDF data

— Runl 110pb1 ~10 events above background (S/N~1)
e |mprovementsin Run2
— More luminosities(~250pb-1 by FY03),
— Tracking, electron identification, trigger...
P moresignals

» \We can precisely measure B signatures
— Re-establish the signal

— Mass, lifetime, branching fraction measurements
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electron quantities

o Calorimeter
— Elp
_ Ehad/ Eem
e Shower Max
— E/p after correction
— Egyif/ Evire aft€r correction
— DX,DZ
— C°%X,C?%z
o Central Pre-shower chamber
— Charge after correction
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Control samplesfor other background estimation

Fake electron and BBbar background

m form same B

/ prompt

primary vertex |

Jy

from another B
Conversion and dalitz decay background

conversion

dalitz decay
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